Effective new therapies are still needed for people with osteoporosis. In 2002, the introduction of teriparatide, or recombinant parathyroid hormone (PTH ), opened a promising chapter in osteoporosis care. 1 For the first time, there was an anabolic agent that significantly increased bone mineral density (BMD), reduced fracture risk, and restored bone architecture back to, or close to, normal. However, despite an impressive track record of both safety and efficacy, teriparatide has had a limited clinical reach as compared with other agents, largely owing to its requirement for daily subcutaneous injection, a black-box warning about osteosarcoma in rats, and its high cost. Since antiresorptive therapies do not restore bone architecture and have a number of other limitations, finding new treatments for osteoporosis has been a high priority.
The results of the study by McClung et al. 2 now reported in the Journal represent a potential breakthrough in osteoporosis therapeutics. The study introduces romosozumab, a humanized monoclonal antibody directed against the osteocyte-derived glycoprotein known as sclerostin. Humans with genetic deficiencies of sclerostin and mice with knockout of the sclerostin gene (Sost) have high bone mass, increased bone strength, and resistance to fracture. Sclerostin works by inhibiting the Wnt and bone morphogenetic protein signaling pathways that are critical for osteoblast proliferation and activity. By inhibiting sclerostin, romosozumab should enhance osteoblastic function.
This phase 2 study was a randomized, placebocontrolled trial that included two comparator drugs. Participants were healthy postmenopausal women with osteopenia, randomly assigned to one of eight study groups -romosozumab administered subcutaneously either monthly or every 3 months at various doses; oral alendronate at a dose of 70 mg weekly; subcutaneous teriparatide at a dose of 20 μg daily; or placebo injections given monthly or every 3 months. Primary and secondary end points included changes in BMD as compared with placebo, changes in markers of bone metabolism, and comparisons of the study drug with alendronate and teriparatide.
The results were impressive. As compared with baseline, BMD was significantly improved for all doses of romosozumab and at all sites except at the distal third of the radius, which remained essentially unchanged. At the highest monthly dose of romosozumab, increases in BMD at the spine and hip were rapid and robust, surpassing the BMD values with alendronate and teriparatide at 6 months and remaining significantly higher than the BMD values with either comparator by the end of the trial.
If the changes in BMD for a presumed ana-bolic agent were predictable, the changes in boneturnover markers were not. Levels of bone-formation markers increased rapidly after the first dose of romosozumab but then declined. By month 6, the bone-formation markers were nearly back to baseline levels, despite continued administration of the drug. In contrast and perhaps most surprising, markers of bone resorption declined in the first week and remained suppressed for the duration of the trial. The pattern of brief anabolic stimulation coupled with chronic suppression of bone resorption seen with romosozumab is unprecedented among current therapies for osteoporosis. Potent antiresorptive agents such as bisphosphonates and denosumab suppress both bone-resorption and bone-formation markers. Teriparatide increases levels of bone-formation markers early on but, after a delay, stimulates bone-resorption markers as well. The so-called anabolic window opened by teriparatide may be prematurely closed by this effect on resorption, blunting the bone-strengthening properties of the drug. PTHrelated protein, another potential anabolic agent, was recently shown to act similarly to PTH. 3 Odanacatib, a cathepsin K inhibitor, initially suppresses both bone-formation and bone-resorption markers, but the levels of bone-formation markers increase back to baseline values by 1 year. 4 Can we reproduce the effect of romosozumab on bone remodeling with existing osteoporosis therapies? Results from small studies suggest that perhaps we can. Combination therapy with teriparatide and potent but intermittently dosed antiresorptive agents such as zoledronic acid 5 or denosumab 6 administered one or two times per year shows promising results. Shorter courses of PTH followed sequentially or cyclically by oral bisphosphonates may increase bone formation without stimulating resorption. 7, 8 Many questions about romosozumab remain. Will changes in BMD translate into potent antifracture efficacy? Will it be safe over time? In the current study, there were no clinically significant adverse events other than injection-site irritation. Will longer administration (>1 year) cause bony complications such as cranial-nerve palsies or spinal stenosis? What duration of treatment is associated with the highest rate of response? Why did BMD not improve at the wrist? A phase 3 clinical trial of romosozumab is under way in a cohort of postmenopausal women with osteoporosis (ClinicalTrials.gov number, NCT01631214) and may answer some of these questions. For now, more than a decade after the introduction of teriparatide, we may at last have a sequel to the anabolic story.
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